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-fen;^— • 1/ U T S D S 5 0 2 ( Bacillus thuringiensis serovar galle 
10 riae SDS502. OTS D S 5 0 2 iBSIfi-T^ ^ <i:;0^^^'5o) WizmT^o 



• 5^3.— U >y>'>X ( Bacillus thuringiensis , £ATB t ^WS 
gB-r^:i<t;J>^^^^o) ^c7:) Bacillus SiBg^:[Rl^tC[^^fla^^j^^'r 

ittji^iz^r)^ mmp^-cm^m^t^^mmm (.Crystal protein) <&?^^-r 

i^>i:ti:K). 'D\.^x'mmm^^Mmm\z^r)^\ij5^^ (h^>-» {^-^^b-r^o 

1 



\tw±v. 2~3 B^i;:ti^t:-r -So b tmmmz^^^m^xh^m^^^'p 

^m.-^myk\^fs.\>^w^m^m (Bt^j) iux. 
mz.'mm^m^\z.nt^mL^nt.\^xnn\z-^mx^ o , ^i^icit^^a-e 

^m-^nx^^^. 

15 flS^(DB#^^JST^)!ai:<hfelcM#:niCjSI|-r^ (Nature. 172. 1004. 1953). 
;in^{i, —mz^^^'^yvm (diamond-shaped), Mtf^^^^/H^ (bip 
yramidal), MSMiL^^'f*: (rhomboidal) i^cDlI$|;^j:^^^^^MbT*3 D , 

m^WBWit. pH 1 2i^A±(^N aOH^?SfCpI^-e^0, SDS-PA 

25 GE {.it-^}y ^^})^T^Y'f)vnMMm) \z^^%mz^y). ;'<^)V7.^=l 

— U>y>->X ( Bacillus thuringiensis ) IzJM't ^MWXit 1 3 0 1 3 
5 kD aW^. 6 5 kD am'^RZSS 0 kD amm<D 3-0(Dm:^mf)mtbib 



2 



t>%. C r y- imeoi^'&tt, $e.(CCry-lAa, CrylAbl^CD 

Bt«> 1911^F-Y^>AW^#^;i/>J:>— (Berliner) fCJ:D, X>?n::h 

!|!J^^:ftWLfcfc8e)lC, ^:x-U>^*>5>X ( Thuringensis ) t^^^n;^, 
•€-ncJ:O-6-<l9Ol^Hg?1t±*^*|p!-Mffi^:^3-r=i(D?R0'l4JIBMtbT 

m-r^n^'^^^mti^^-hi^^-^ti. nw<Dm^m\zi^Wi\yX\^^^:Lii%^ 
jo^otv^^o B^\z^\^x%^m\z^n^^wm^ibfv. msmm.(Dmi^ 

m^W±.^'h^^^<<Dn^)V7. • ^zL— U >y>i/7« ( Bacillus thuri 
15 ngiensls ) ^^^M-^tlTl^^^o 

/\'~>;U7. ( Bacillus ) miZ^^tl^mMitT 0mi^±iZR^<^i. ^1tt|^6<J 

iz^mnxmmzmib'bn^(D\t. 22^1?^^, ^^xu^Wv'^^v^ 

(Thiery and Frachon) (D^mz^D. znib}tm:i^mzmi^m!^mj^ZSm 

20 M^. mm.m.(Dm7t. i^^K-^t^o^mo^mtrnz^-ox^m-^n. /wpx- 

^3--U >'^'>v7. (B. thuringiensis ) \tm.1^mzmA^^^m-r ^^Wn 
'^^m.(D^m\Z^V)T5.m.nt.m.mT^Ztii^X^^ (rnjanual of technique 
s in insect pathologyj L. Lacey ed. Academic press. California. 55- 
77. (1997))„ 

25 /WI/X • U >y>S>7> ( Bacillus thuringiensis ) t^(Dm^^ 

msnzy)V7. ( Bacillus ) m\z^'^ti^^(Dmmii(o^m\zm^^<bri^^^ 
^^h.m^nm. tii^^—tL (+), mi'm^ (+) mmmi'. ^mm 



3 



^(D^¥^^m^^^\^^ n)V-J^mST}^>y v^T (De Barjac and Bonefoi 
5 ) ^(D!km^m^mzX^m%m,W. (H-antigen) T^^'ffl e>nTVi§ (Entom 
ophaga 7. 5-31, 1962)„ Cin^i, ;1->;1/X • ■5=-rL— U >y >'>X (B. thurin 
giensis ) (D^m^m\zi^\^. JC6:< fOffl^nTVi-S^^feTab-So 

^mhmw<DmAmmtMm\z^':>xmfi-ox^Ki . m^x^m^<D-m\^^ 

10 ( kurustaki ). T-rif'7-r ( aizawai ) XMam^tCfS'l^^^fS 
a^bTT^^-:/';:^^^ ( tenebrionis ). i:'i}?^->vX ( japonensis ) m-h'^ 

15 *fc> mmBm.^\zm%um^^m-rmw(Dm.^\tii^n\z{}>m^o 
:i(D^o\zB tm\zmji'\^<D^\^tz.mm^m^\zn\^x^Wi^(D:$>^mm. 

20 • -feo/i- • >?-\'3i^^->'>7. • X h u-r > • :/-r:/-i' ( Baciiius t 

hur ingiensis Serovar . j aponens i s strain buibui ) W (#11^6 — 6 5 2 
9 2, ^m^l - 17 9) SitXA^S/;!/^ • 5^:x-U >y>i/7. • A- • 
j1^^>>'XN14 1 ( Bacillus thuringiensis var . japonensis N141) (4# 
Pl^8 - 2 2 8 7 8 3) ^;&^'$g^$nTl.i^{Cja#Ycj:Vi„ 

25 

ul^^-^hsi^m^^X^Ki. mzi^n. -thh-r^:, itU/T-r^r. ^iy;t?-t:'f 
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10 UT ( Bacillus thuringiensis serovar galleriae ) HMT-Slfrffiffi^Jif^ 

0 2 i,t:$^mM(DmAm^^m-r^m^mmmn(D s d s - p ACE^gms:^ 

TEIT^)^. 1 ;^J— T^O, ±^5^^200, 116.25, 97.4, 66.2, 45.0 

25 kDa^^f. 2\ti^mm-r^^m-^'&r:ic T y SDS 5 0 2ii^^Mmo)m 

m 3 • ^:x— U >y>>^X • -Iro;^— • :^U'U T ( Bacillus i 
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huringiensis serovar galleriae ) S D S 5 0 2 jte^t^^i§^— ©Bj^S 

Z'*?— • k U T ( Bacillus thur ingiensis serovar galleriae ) {ClML, ¥^ 

/^'^;i/7. • ^n — U >'^r>'>7. • -feP/t— • ;tfl/UT ( Bacillus thuringie 
10 nsis serovar galleriae ) S D S 5 0 2 ^^l.tB iKDir^ST'cC/Wl/X • 
5^:1— U yfyi^T. ' -feP/t— •;yi/UySDS502 ( Bacillus thuring 
iensis serovar galleriae SDS502) ^'^W'/'^fz.\X^mfim^'t^WL^ 

20 K^P-H-T'SDNA, (3) W«^«^l55l^^mO^(4) (5) M 

fHDNA^fflViT?f^KK^^n^c(5-i) ^^#1, (5-2) mm-^tz.\x^<hm^. 

3 ) MiB 1 is« e K ^ □ - H -r ^ :^a@H^y ^^tf d n a , 

4 ) @5^J#-^ 2 t::^-rMSSa^U^^tfHl]|B 3 (CiSmOD N Ac 
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5) MIH2tCiatca)Ma«^n-H'r^:^»S2^J^'^tfDNA, 

6) mm^miz^TT^ym^m^m-r^mBm^^m-r^, (i-o /^^ 

Jl/X • ^3.— U >y>v';^ • -fen/t— • :^1/|J 7 ( Bacillus thuringiensis 
serovar galleriae ) SDS 5 0 2^, (1-2) ^(D^mW. (1-3) BB^J#-^ 

mmmm'^tircm^m^^ts:^\ sfc«(2-i) tuissDs 5 o 2^, (2-2) 

9) MI21 *;^c^i2fB«(D®SK^W«^^lc:^:fe$it^-<t(c.J;0, ^(D 

15 10) mm9tm<Dmm±m-^mmBmAx-&<o. ^(Dm&\zj^Ki3\^mz. 
1 1) mm^nnz^-rr^ym^^i^mi^m^f^^^mrmmm^^MT 

• ^^-U>y>i/7. • -feo;\^- • :^fl/UT ( Bacillus thuring 
iensis serovar galleriae ) S D S 5 0 2 
20 :^^BM(Dmmtiin^)V7s • ^3.-U >y>>'X • -to/t- - :fSUVT (Ba 
cil lus thuringiensis serovar gal leriae ) S D S 5 0 2 tt, ^iL^lSC^A 

mmmwrn-^mnmiz^um^F erm BP-7667<i: i^xmrnmu^ 
sDS 5 0 2tt«, —mmmo^^-^mtsi^m^mi^^. 3i#<^%^^fe^ 
mmtvx\t. WM^^ 3>^m (i^x^^x 0.3%, ^yh> 1.0%, n 

aC 1 0.5%. pH 7.0), MBS^m (KH2PO4 0.7%, /^^ h hU^ 
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h— 7. 1 %^§x:^X 0. 2%. Mg SO4 • 7H2O 0. 03%. C aC 1 2 • 2 
H2O 0.02%, pH 7.2), MRVP^lfe (5i^U^yh> 0.5%, ^Jl^- 
7s 0.5%, NaCl 0.5%, pH 7.0) tjiafj^W i^n^o 
mmUt\^X\t. y^^h-X. -^JV] — X, 

mmmLi^Tit. mitryer-^A. mt>^x'^a, mm. mnj^^ 
^(Dm(Dmmmm. \dt^B.>t^EtLx. NaH2P04, K2H 

PO4, MnSO^, FeS04, MgS04, NaCl, ^#X4^X, 
15 mj^t^mmmx^^o ^tz. SDS 5 0 2^S:tJ^V^rctd:SDS 5 0 2^ 

rcmx^m-r^^thx^^o 

^fc, ±|BSDS 5 0 2%^7nM^^bTg^Sfc«f^^^^^SiCctO, 

20 m^i^^^^B^BM^MmtLxm^^^^t^^x^^o ztii^o^mw^mm 

MS^ViJSN-;<5^;U-N'-xhP-N-XhDy^'7Xi/> (NTG) ^ 

SDS 5 0 2i^S.t)^V^fc«SDS 5 0 2 ^^B®eM^W5e&^:«-i: bfcW 
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n<DMm\zz-s-^tDV\^^mi^. m^it. u^^, ^jv^. ti-t^)>. mmtui' 
5 m^m^^ m^mmi^. mmm^. Fi4^7K^^y-i5^;^t'<^i£ 

x^i/> (POE) 7)V^)Vjl—'t)V. poet;wi/:7:ii-;1/x>— t-;I/, 
poe>?t;p^;1':7x-;I/x— 7^;w, poe7;|/=^;1/T^ >, >^t;w^;|/X 

7^;i/+>-;i':7ai— h, poet;u+;I/7xx;1/x— 5^;nt;u:7x— poe 
^>>^;HI: (^^Vitd:+f-;i/5^;Wb) :7xx;i' (^fc:«:7xx;u:7xx;i/) x 
-^;i/-ti-;i/:7x- n'yy^y {7)Vt5» t;U7t:^1/ 
7^ >x;1/aI^t-- b (AOS). 7;u=\^;i/^>if >x;i/3i>^-— h> ^/^fc 

t;I/^;I/>^:7xx;1/x— h, u ^^x>x;^3^^^- 
-^, poet;1/^;ux— T-;i/7.;i'*:nA^mA— :7X7.-5^;i/, poe^> 
v?;i^ (fe'6Vi«x^u;Hl:) ■7xx;i/ (Sfcfi7xx;p:7xx;i/) x-7";i/ 

20 h\ 1, 2 -^>X-ry5^7yU >- 3 -:t>> ■5^h^:7^DXhU;i/ (T 
PN), 2 -xbn:/D^^(^)E^M<&»bTfflVie>ns. 

^^c, SDS 5 0 2^S:t//Sfc«SDS 5 0 2tt^^^S^BgeM$r#— 

SDS 5 0 2^S:O^V^7t^SSDS 5 0 2Wm^^^B^Bn^^'^M'>^t. 
Lfc*»^#lE&^^J©f^^t;i^;^cD^®W^fie^^W»^i, 10-99%, 



9 



10 mm Me t^iia^, Leu«6a?m) ^btlTl^^^c ^^-dX. 

)^ U ^7°^ H O y ^ y MSa^J<&^ A ^ d i: T'cC < D N A CDJ^SSB^'J ^ 

*^BJ©:^?iTE)^l^b#^^4li:L'T«I^JlT(DMS ( Coleoptera ) 
:^im^fibtl^. -tUt)-^. H'^;tf^-:7W v'V ( Anomala cuprea ). ^X^^r 

15 n;^f^ ( Anomala diversa ), i^7^:2fi^- ( Anomala octiescostata ), 
7iy-^^:niS^'^ ( Hoplia communis ) > \i:^7>'i-^zi-^^ ( Ectinohoplia o 
bducta), -feV^^^;^/:^ ( Anomala orientalis )> •t^'^t}7.~J'ni^:^ (An 
omala osakana)> T^-Jui^^-^ ( Anomala testaceipes ). ^tfit^ ^ 3 :^f^ ( 
Anomala schonfeldt i ) . fc^zi;^f:^ ( Anomala rufocuprea ), T:^H'^:^f^ 

20 ( Anomala albopilosa ). Tts\f.U^ ( Maladera castanea ). uy 

^31:^4^ ( Melolontha japonica ). n-f 5=-^ ii:^f^ ( Adoretus tenuimacula 
Us), '^:^-3i5^- ( Popillia japonica ) #(;)3;^:^A'>^> ^L^^ir^ 
v"T'>h"^ ( Epilachna vigint ioctopunctata ), ^::i'z:.iy zi.^\'-^>^^> V 
^ ( Epilachna vigint ioctomaculata ) ^(D-7^> h -i^^X'/"^ 

25 AS^ ( Lissorhoptrus oryzophllus ), Iflf h a '!7 5' >y'^ Ai^ ( Scepticus 
griseus )> T U ^ F^^y'^Ai^ ( Cylas formicarius ), v^/^'^ltyij? A x ( 
Sphenophrus venatus vestius ) > u ^ VOI^i^ ( Sitophilus zeamaise ) ^ 
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(D^/'i'AvM, 4^7.>^/$AAS/ ( Phyl lotreta striolata ). "^'JAAv ( 
Aulacophora femoral is ) m(D;\I^i^m. :t=^i-Utl>iy'v^>'^^y^ (M 
elanotus okinawaensis ) mcDzi ^y^^A'^M. -^y y^^^:^ (Mon 
ochamus alternatus ). ifv :7 a =^ > J ( Mesosa myops ) ^(D:fy ^=^^M>.i^ 
5 m. -7i^>=lri7^ A'> ( Scolytus japonicus ), /\>/=¥^^^ Ai^ ( Xylos 
andrus germanus ) ^CD^^^-T S.tJJ5^-V-r n 3 ^ / n*^ Ai^^J^'-TS/ 

( Tenebrio molitor ), 3^:5?Xh^H+ ( Tribolium castaneum ) ^<D:f^ 

SDS 5 0 2i^S.tX/'^fc«SDS 5 0 2mm^BBmBn^^1^J^^t 
-^(CSDS 5 0 2WRZSX^rz.\tSDS 5 0 2 ttig^^^MSM^W^ 

f^z^tL wi^^J ^ffl v^TM e Sill:: cfc ^ ^^-^^ ^ mm^um-t 

SDS 5 0 2il^^«. SDS 5 0 2 ^)M-r^ ^T^^^Rft^'TrS^o 

I 'D^rzit'tn&.±(Dpmmm^m^^x SDS 5 0 2»o^DNA^?^{bb. 

25 ^^$nfcDNA»TM-<&2~5 k b pCDDNAH^^ii-r^, :iCDJ; 

s 5 0 2^;{>^^;s^T-5igiH4^Me«ic*r-r^in;#:^fflViTx>if'f a-t 
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LTff^nfcSDS 5 0 2 fi5l5©i^^^eK3tfe^^DNA^, ^mtS. 

^tfr&;5:ilcj;0, SDS 5 0 2^;g^igMSM^zi- HT-Si^SSB^J^ 

10 • ^zL— U >^*>xy; • izo/^"— • ;^fl/U7 ( Bacillus thuringie 

nsis serovar galleriae ) ^ftll(DffiS^?^K^^T^ d <i: -enic 

rL— iJ>y>->7. ( Bacillus thuringiensis ) '^^^Z.t.ti^li'^^. 
^UTSDS 5 0 2#<D|S;iHt^SSaK©W^g|5:5>^3i-HT^SDS 

25 

SDS 5 0 2^«$^{C. lO^fc«^ni^A±0^*«tt^J#o/c^5feB 
t jte^T-0Mfe^-r'5Ci:7:>^^T-^'5)o SDS 5 0 2^S.t//^Ac 
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USDS 5 0 2mm^^^mam^m\^^^-^t,^^^m<^mm^!^tiyT. # 

^tzSDs 5 0 2wm^Bm&m^m\^^x. ^eji^y hizMLf^mi^. z.<d 
m^m^m^z^^m&orJ:mi^^mmr^ z: i*?T^^o 

10 i^T, ^^^m^mmM^zm^i^^x^mM^mmr^^^. :^mM\trm(Dm 
\zi^mmm-^n^h(Dxm^i^\ 

nmmi • ^rL-u >y>'>x • -kaA*- -isu^jy ( Baciiius 

thuringiensis serovar galler iae ) S D S 5 0 2 ^(D^M. 

'>^>>';^ • ■feD;'?— • U T ( Bacillus thuringiensis serovar galleri 
ae) SDS 5 0 2^^¥IISLfCo 

20 1 o^mumvrzo mmm^i om:sLZSi o of§t3 2©pg?&iRb, im 

LO^fR?^$NB¥^^flfe (p^X^^XO. 3%, ^:7>>1. 0%, NaC 
10. 5%. IS^2%. pH7. 0/^g7K) 2 4~4 8B#fBl3 O'CT 

25 TVi§%C0SriltF^-r'&::^T;t'>;i/X • U >y>v7. (B. thuringie 

nsis) ti^^^mrnxn^tltio 
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mmm2 : /^^i^JlT. • ^=l-V >y>->7. • -trDn- • ( Bacillus 
thuringiensis serovar galleriae ) S D S 5 0 2 

: Cowan, s. T. ^ mmm-m. ifif^ttiiis) m^mmm^(D^^\^i \z 
mi^mf^m^^zs^(Dm^ : (+) mm^. 

ti^^—if : ( + ), 

10 AMCOm^ : ( + ), 

mm. : jH4jtM14> 
D--7>-l — )V<DM<t: (-). 

: ( + ), 

m^(Dikmm umikmrn (5 a 5 b) 
15 mmi^^m!^ : m^mf^mmit^^mm^mmn^iiF^ m 1 mm). 

20 >y> v;^ • -fem/t— • U T ( Bacillus thuringiensis serovar galle 

riae ) s D s 5 0 2 h^^v. mmmmmT.mmm^u^mi:mmwmnm 

nmrmmAmmmmm^^m^m t3Sf6#^FERM p -17979 

ibT^te^tl, 2001^7^ 1 6 Blca^Wfe (^K»^ : PERM BP 
- 7 6 6 7) tCS^^^nXVi^. 

25 

HM^sjS : /^■^;i/7> • ^:x— U>y>i>X • -feP/X— • ;yi/'JT ( Bacillus 
thuringiensis serovar gal leriae ) S D S 5 0 2 <DMM<D^^ 
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5 mz^^tlX\^^^n^)V7. • ^a. — U >y>>'X ( Bacillus thuringie 

nsis ) AOmm (MM) ©HiiiMS^tt^ffl ^^-T^- (Craigie) W 

(0. 5%¥«*^m^) ^m\^^xmWi'{&(D^mMm^mu\^. -^n^ 

cDjn:iM?f;^>^e>+Bf&T^/Wl/X • ^jr— U >y>S^X ( Bacillus thuringie 

10 nsis ) mwtfiWJz^-r^ifii^^mvxmmiVrzo H^m(DikmmtHikm 

(Dmmmmit. ±m, ^n(D:^m (I. Invertebr.Pathol..32. 303-309. 1978 
) \Z^-:>X\s\^. MMl^fCo 

n^)\'7^ • U>'^r>5>X • -feP/N'— ' -^V^yy ( Bacillus thuring 

iensis serovar galleriae ) S D S 5 0 2 ^t'^f-T^Hlfiltf -^un— - 
15 ^l/UT ( serovar galleriae ) (D^5^^#^e<JlcMSb^. ^un— - liV 
U T ( serovar galleriae ) S D S 5 0 2 ^Hjfiitf Offif&f ^^i^^rt^taJl^l- 
ji^T^^S^ffifi. 12. 800f^T$)t), ^Lun— ' -nv^yy ( serovar galler 
iae ) HD8^ {W^W) tC^T^l^^^ffifi 6 , 4 0 0 fST$) o Ia^o 

T, sDs 5 0 2m^t.^un- ' •nv^)T\-m~(j:>WMiinm-^n^. 

20 

IIJS0«J4 : SDS 5 0 2 6 S (75*113 i: #14 

SDS 5 0 2^<£-e^:^i:«9> 5 m 1 (D^iiy-T 3 >^ife (^X^X 0 
. 3%. ^yh>l. 0%. NaClO. 5%, pH7. 0/^g7X) 

tmw^\zmm\^. 3 o'CT2 4i^rpm^fiM^«^tf viai^«?s^#^o 

25 m'^Wk^W^'^\%t.W^^O\Z 1 0 OmL(7)±fBi§ife<£:^^fc5 0 0m 

i.^^n-y 7.^\zmM\^ . sccTQeBtrB^. 2 5 o r pm-eisiSigM^ 
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fzo n^nrzn:wnzmmm<Dmmm (Tr i s-hci. neci, edt 
A) ^m^m'^^mw^n^^ mmm^mzo n^ntzmmm^ 8 %sds 

IISS0iI5 : SDS 5 0 2^© H':7;^f;r-y-r:/^ ( Anomala cuprea ). -^p^zi 
::^^( Popillia japonica ) , ( Anomala orientalis ), u-)--^ 

( Plutella xylostella ), iJ^nlS ( Bombyx mori ) izM-t^^^mH. 

10 mmm 4 •vmmvrzmmi^'^u^BmBnm&:^^ i o ^ g/m i tu^^o 

bT43Vi;^0ll±{c:igfOb, H'>':^^-'7Vy-r ( Anomala cuprea ) 1^, 2 
3^^4l. T^3:^:^( Popillia japonica )!, 2^:^^, ^-^y^u 
:^ ( Anomala orientalis ) 1 > Z^i^A^^tl'^nWl.Ai^fzc 

15 ^fz. :i(Dtmmm^iz^^'^y<Dm^W:V. ^om;in^H-5^i;:m^b, 

^ ( Plutella xylostella ) ^il^tJcmb, 7 (:^-rn«5 0^, 

1 K5^$iJ-etf o/co 
20 (%) = m^Wi/WL^WO X 1 0 0 

^\Z. 3m2B^(Dt}^ ( Bombyx mori ) ^^^Wl^^. 7 B'^Ati^ 
25 >>^>?> • -fe :^fl/U T ( Bacillus thur ingiensis serovar galleriae 

) HD8i^ mmw) (D^m-t^m.^^'^B(DWrmm^mm\z\'^f^iyX):t 
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^CD^^. /WPX • ^ZL-U >y*>'>X • -feP/t- • :^^UT ( Bacill 
us thuringiensis serovar galleriae ) S D S 5 0 2 (D^MT^I^^MBO) 

^HMm^&(D]^^iS^^':f^':f'i ( Anomala cuprea Hope ). ^.-^^ 
5 "yul^^^ ( Anomala oriental is ). n:^^- ( Popi 11 ia japonica ) \Z^\^ 
T 1 0 M g/m 1 (D?g^Tf5*5?ft:^^^bfc7J>^\ n'^)V7. • ^:i-U >y> 

^14^^$;^cJ:;^>^-d/5:o HD8^ («2p^) MMasm<D;^< :3 (B 

ombyx mori ). u^l^ ( Plutella xylostella ) 'BlW\7.=^>B (Spodop 
10 tera litura ) :^AtCi^V^^'fe^^T7!?^\ S D S 5 0 2 ::h:^l^^(DP 

m^c rYlAh^^m,^^-h%. mmB\z^^%^ti^^^(D\zn\.. SDS 

5 0 2mt.mmB\zm.^i^Wzm^t/vE^Mz.t.f)^i^. z.n^(D^^m.Bm. 

15 7^i:Viil<h*^*BJ6:/&^a:7:j:ofco 
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^1 



m^mam. (lo^g) 




m (%) 




Bacillus thuringiensis 


serovar galleriae 


SDS 5 0 2^ HD8^ (S^P^) 




10 0 


0 




10 0 


0 




8 0 


0 




10 0 


0 




10 0 


0 




1 0 0 


0 


•t^yyzi:^^^ (2^^m) 


10 0 


0 




0 


8 0 




4 0 


8 0 




0 


4 0 



5 Il»!l6 : n^)V7. • U>y>'>X • -feD/t- • :tfl/UT ( Bacillus 

thurinRiensis serovar galleriae ) S D S 5 0 2 ^<D^il^'l4SaM(CM 

;t^;i/7. • ^a-— U y^y-y7s • -feP/N'— • ;^^1/U T ( Bacillus thuring 
iensis serovar galleriae ) S D S 5 0 2 ^©jg^T 1 3 0 k D a 

10 h{c:^i^L.Tt#6nfc:^#:^fflVi, SDS 5 0 2^^^ 

MSM^n- H-r^3te^ (OTSDS 5 0 2jie^^^lliSi2) S:i?P-n> 
^\.fz.. #^>nfca^g^«> 3690J^»<&WU. 1 8 7#S(DATGn F>/&^ 
6, 3688#@©TAA=i F>^-r(DISiRM^^^t;o Mi;:> ^^OMBS 
il{Z^14Sr^-r-V'i?^>>'X7W ( japonensis buibui ) stfe^ (#Bi 

15 ^6-65292^) Rr;^i'4^^>i^7.N 1 4 1 ( japonensis N141) 31^^ (#M 
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5 SDS 5 0 2^;&^e>^#^n^^DNA5&sl$ab, ^IJISS^^E c o R I TgB 

^mzmmL'Tz. ^S^L'fcDNAi:0*tJ2~5 k b p N ASfit^^H 
E c oR I -e^8ffLfc7T->^^ii7^- (Agtll) IcBigL, (iniCckD;^ 

mm^mmt^mi^rzo -a^z. m.^m^i^mm^u->^. sds 5 0 2»^ 

-7.y}Vi;nmM.Wi-t^Z.t\Z^r,m3. 4 k b pCDjfADNA^fM-^mi^. 

15 #e.n^DNA^|lf>T-^5^-liil^, E c oR I ^ilfbfc:7°^7>^ H^^^-T 
ab^Bluescript II SK (-) IZM^X^. '^^^ti'^y V (pSDS 5 0 2) 
^f^^bfc (133)., pSDS 5 0 2«, ^±^X'miiti^'Dtz.ti^. 

-5 D N A Hr it <7) D N A^aSa^J ^ b 7t o 

20 

^mms : ±mm (E. col i :DH5a) T(DSDS50 2^aseK 

sDs 5 0 2m^i^^m^^B^Bm^»^^m-^'ii^rztt>\z. ±$^mmm'T: 

V^miytzik^^tl^iy h (p SDS 5 0 2) (E. c o 1 i : 

25 DH 5 a) <£J^Kfe^b, m^m^±mm (fi^T, E. c o 1 i : DH 5 a 

(p SDS 5 0 2) tmrn-r^o) ^tt/to Mia^mA^^iiffi^, lb- a 

m p (TryptonlOg, NaCl lOg, ^«X^X (Yeast extra 
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ct) 5g, (Glucose) 0.2%, T>tr->U> (Ampicillin) 5 0 

j^c-si^d-r vyptr>»n -^:^-p-D-;^;^^ h'>H (iptg) 

5 tfc^tC (Lysisbuffer) $4f&« (W/V) ^,*qU, 1 0 

^^Vi-eU^/^— A (Lysozyme) ^i^iiS 1 m g /mL {CT'j:^ J; "5 ^J!]D 

jfnmi o^rBm±T^ab;/^co ^e>ic, Xr i tonX-lOO^j^^imi 

±tfgP:5^-=&llIiRbfCo #^nfe±?f<£8%SDS-PAGEy;i/«m^l< 

^feiSClfcCofCo ^(D^^, E. col i : DH5 a (p S D S 5 0 2 ) 
c rySDSSO 2m^mBn^m^hX^^^ Ztf)mm^ tlfco 

^JS^^!l9 :E. col i :DH5q; (pSDS502) ^^(D'^^gmBMO) 



15 F'^;^fT-7Vy< ( Anomaia cuprea ) 7^j;e)t;^Hc, •Tp<n:^f^- ( Popilliae ja 
ponica) 1 ^^^tC^-r^fSil?§'l4 
#^nfe±tt^?S^S^^SSMaS/&n 0 n g/m l <hfi:^J;-5lc:©#IR 

Vi/i^^±t^ifPb, ( Anomaia cuprea ) 43ctU^'-7p^ P;^' 

20 ( Popilliae japonica ) l^^tfuAVfco ^(D^^. H'^:^/^-:/-r "^^-f ( 
Anomaia cuprea ) ( Popilliae japonica ) izMT^^A^ 

cillus thuringiensis serovar galleriae ) S D S 5 0 2^^^tijb, 
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(Dit^^f^mAm'^Mm^^^^->i^x\zmr^-:r^^-(wmizit^. ^m. 
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1. mmm^nzm-rT^/mmm^^v. is^si^^^-r^^Bi^seMo 

3 . if^(D|gH 1 IS«(DgaS^3l- H-r^:^»Sa^J^^tfDN Ac 

6. mmm^i^z^TT^ ymmm^m-r^mmm'^^M'r^. (i-o a 

15 • ^3.— U >^*>v7> • -feP/t— • k'J T ( Bacillus thuringiens 

is serovar galleriae ) SDS 5 0 2». (1-2) ^(D^mW. (1-3) gB^J# 
■§•1 tZ^-TT a y®?@3^J=&W-r^SaM^=i- Hf ^i&^SH^J^^tTDNA 

-eff^Mtem^nfc^^^J^-atri^^ Sfc«(2-1) SulBSDS 5 0 2tt. (2-2 
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• ^^L— U >'^r>'>7. • -feD/t— • :ffU^J7 ( Bacillus thuri 
ngiensis serovar galleriae ) S D S 5 0 2 
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WS^tlESI^^J <^ ^ ^ 14 t- ^ S e M ^ m^T ^ ilT^i 

• 5^:1 — U >'>rX • -fea/N*— • ;^I/UT ( Bacillus thuring 
iensis serovar galleriae ) S D S 5 0 2<*, ^o^WOM^T^m&^i^^ 



mi 




1/1 



SEQUENCE LISTING 



<110> ASANO Shinichiro et al. 

<120> Protein Having Insecticidal Activity, DNA Coding Said Protein. Pest 
Control Agent and Pest Control Method 

<130> B0F-3887PCT 

<150> IP 2000-236140 
<151> 2000-08-03 

<160> 3 

<210> 1 
<211> 1167 
<212> PRT 

<213> Bacillus thuringiensis 

<400> 1 

Met Ser Pro Asn Asn Gin Asn Glu Tyr Glu He Leu Asp Ala Ser Ser 
15 10 15 

Ser Thr Ser Val Ser Asp Asn Ser Val Arg Tyr Pro Leu Ala Asn Asp 
20 25 30 

Gin Thr Thr Thr Leu Gin Asn Met Asn Tyr Lys Asp Tyr Leu Arg Met 
35 40 45 

Ser Glu Gly Glu Asn Pro Glu Leu Phe Gly Asn Pro Glu Thr Phe He 
50 55 60 

Ser Ser Ser Thr Val Gin Thr Gly He Gly He Val Gly Gin Val Leu 
65 70 75 80 

Gly Ala Leu Gly Val Pro Phe Ala Gly Gin He Ala Ser Phe Tyr Ser 
85 90 95 
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Phe He Val Gly Gin Leu Trp Pro Ser Ser Thr Val Ser Val Trp Glu 
100 105 110 



Met He Met Lys Gin Val Glu Asp Leu He Asp Gin Lys He Thr Asp 
115 120 125 

Ser Val Arg Lys Thr Ala Leu Ala Gly Leu Gin Gly Leu Gly Asp Gly 
130 135 140 

Leu Asp Val Tyr Gin Lys Ser Leu Lys Asn Trp Leu Glu Asn Arg Asn 
145 150 155 160 

Asp Thr Arg Ala Arg Ser Val Val Val Thr Gin Tyr He Ala Leu Glu 
165 170 175 

Leu Asp Phe Val Ala Lys He Pro Ser Phe Ala lie Ser Gly Gin Glu 
180 185 190 

Val Pro Leu Leu Ser Val Tyr Ala Gin Ala Ala Asn Leu His Leu Leu 
195 200 205 

Leu Leu Arg Asp Ala Ser lie Phe Gly Ala Glu Trp Gly Phe Thr Pro 
210 215 220 

Gly Glu He Ser Thr Phe Tyr Asp Arg Gin Val Thr Arg Thr Ala Gin 
225 230 235 240 

Tyr Ser Asp Tyr Cys Val Lys Trp Tyr Asn Thr Gly Leu Asp Lys Leu 
245 250 255 

Lys Gly Thr Asn Ala Ala Ser Trp Leu Lys Tyr His Gin Phe Arg Arg 
260 265 270 

Glu Met Thr Leu Leu Val Leu Asp Leu Val Ala Leu Phe Pro Asn Tyr 
275 280 285 



Asp Thr Arg Thr Tyr Pro He Glu Thr Thr Ala Gin Leu Thr Arg Glu 
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290 



295 



300 



Val Tyr Thr Asp Pro He Val Phe Asn Arg Glu Thr Ser Gly Gly Phe 
305 310 315 320 

Cys Arg Arg Trp Ser Leu Asn Ser Asp He Ser Phe Ser Glu Val Glu 
325 330 335 

Ser Ala Val He Arg Ser Pro His Leu Phe Asp lie Leu Ser Glu He 
340 345 350 

Glu Phe Tyr Thr Thr Arg Ala Gly Leu Pro Leu Asn Asn Thr Glu Tyr 
355 360 365 

Leu Glu Tyr Trp Val Gly His Ser He Lys Tyr Lys Asn Thr Asn Ala 
370 375 380 

Ser Ser Ala Leu Glu Arg Asn Tyr Gly Thr He Thr Ser Asn Lys He 
385 390 395 400 

Lys Tyr Tyr Asp Leu Ala Asn Lys Asp He Phe Gin Val Arg Ser Leu 
405 410 415 

Gly Ala Asp Leu Ala Asn Tyr Tyr Ala Gin Val Tyr Gly Val Pro Tyr 
420 425 430 

Ala Ser Phe Thr Leu Leu Asp Lys Asn Thr Gly Ser Gly Ser Val Gly 
435 440 445 

Gly Phe Thr Tyr Ser Lys Pro His Thr Thr Met Gin Val Cys Thr Gin 
450 455 460 

Asn Tyr Asn Thr He Asp Glu He Pro Pro Glu Asn Glu Pro Leu Ser 
465 470 475 480 



Arg Gly Tyr Ser His Arg Leu Ser His lie Thr Ser Tyr Ser Phe Ser 
485 490 495 
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Lys Asn Ala Ser Ser Pro Ala Arg Tyr Gly Asn Leu Pro Val Phe Ala 
500 505 510 



Trp Thr His Arg Ser Ala Asp Val Thr Asn Thr Val Tyr Ser Asp Lys 
515 520 525 

lie Thr Gin He Pro Val Val Lys Ala His Thr Leu Val Ser Gly Thr 
530 535 540 

Thr Val He Lys Gly Pro Gly Phe Thr Gly Gly Asn He Leu Lys Arg 
545 550 555 560 

Thr Ser Ser Gly Pro Leu Ala Tyr Thr Ser Val Ser Val Lys Ser Pro 
565 570 575 

Leu Ser Gin Arg Tyr Arg Ala Arg He Arg Tyr Ala Ser Thr Thr Asn 
580 585 590 

Leu Arg Leu Phe Val Thr He Ser Gly Thr Arg lie Tyr Ser He Asn 
595 600 605 

Val Asn Lys Thr Met Asn Lys Gly Asp Asp Leu Thr Phe Asn Thr Phe 
610 615 620 

Asp Leu Ala Thr He Gly Thr Ala Phe Thr Phe Ser Asn Tyr Ser Asp 
625 630 635 640 

Ser Leu Thr Val Gly Ala Asp Ser Phe Ala Ser Gly Gly Glu Val Tyr 
645 650 655 

Val Asp Lys Phe Glu Leu He Pro Val Asn Ala Thr Phe Glu Ala Glu 
660 665 670 

Glu Asp Leu Asp Val Ala Lys Lys Ala Val Asn Gly Leu Phe Thr Ser 
675 680 685 



Lys Lys Asp Ala Leu Gin Thr Ser Val Thr Asp Tyr Gin Val Asn Gin 
690 695 700 
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Ala Ala Asn Leu Val Glu Cys Leu Ser Asp Glu Leu Tyr Pro Asn Giu 
705 710 715 720 



Lys Arg Met Leu Trp Asp Ala Val Lys Glu Ala Lys Arg Leu Val Gin 
725 730 735 

Ala Arg Asn Leu Leu Gin Asp Thr Gly Phe Asn Arg He Asn Gly Glu 
740 745 750 

Asn Gly Trp Thr Gly Ser Thr Gly He Glu Val Ala Glu Gly Asp Val 
755 760 765 

Leu Phe Lys Asp Arg Ser Leu Arg Leu Thr Ser Ala Arg Glu lie Asp 
770 775 780 

Thr Glu Thr Tyr Pro Thr Tyr Leu Tyr Gin Gin He Asp Glu Ser Leu 
785 790 795 800 

Leu Lys Pro Tyr Thr Arg Tyr Lys Leu Lys Gly Phe He Gly Ser Ser 
805 810 815 

Gin Asp Leu Glu He Lys Leu He Arg His Arg Ala Asn Gin He Val 
820 825 830 

Lys Asn Val Pro Asp Asn Leu Leu Pro Asp Val Leu Pro Val Asn Ser 
835 840 845 

Cys Gly Gly lie Asp Arg Cys Ser Glu Gin Gin Tyr Val Asp Ala Asn 
850 855 860 

Leu Ala Leu Glu Asn Asn Gly Glu Asn Gly Asn Met Ser Ser Asp Ser 
865 870 875 880 

His Ala Phe Ser Phe His He Asp Thr Gly Glu He Asp Leu Asn Glu 
885 890 895 



Asn Thr Gly He Trp Val Val Phe Lys He Pro Thr Thr Asn Gly Tyr 
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900 



905 



910 



Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Glu Gly Pro Leu Ser Gly 
915 920 925 

Glu Thr Leu Glu Arg Ala Gin Gin Gin Glu Gin Gin Trp Gin Asp Lys 
930 935 940 

Met Ala Arg Lys Arg Gly Ala Ser Glu Lys Ala Tyr Tyr Ala Ala Lys 
945 950 955 960 

Gin Ala He Asp Arg Leu Phe Ala Asp Tyr Gin Asp Gin Lys Leu Asn 
965 970 975 

Ser Gly Val Glu Met Ser Asp Met Leu Ala Ala Gin Asn Leu Val Gin 
980 985 990 

Ser He Pro Tyr Val Tyr Asn Asp Ala Leu Pro Glu He Pro Gly Met 
995 1000 1005 

Asn Tyr Thr Ser Phe Thr Glu Leu Thr Asn Arg Leu Gin Gin Ala Trp 
1010 1015 1020 

Asn Leu Tyr Asp Leu Arg Asn Ala He Pro Asn Gly Asp Phe Arg Asn 
1025 1030 1035 1040 

Gly Leu Ser Asp Trp Asn Ala Thr Ser Asp Val Asn Val Gin Gin Leu 
1045 1050 1055 

Ser Asp Thr Ser Val Leu Val He Pro Asn Trp Asn Ser Gin Val Ser 
1060 1065 1070 

Gin Gin Phe Thr Val Gin Pro Asn Tyr Arg Tyr Val Leu Arg Val Thr 
1075 1080 1085 

Ala Arg Lys Glu Gly Val Gly Asp Gly Tyr Val He He Arg Asp Gly 
1090 1095 1100 
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Ala Asn Gin Thr Glu Thr Leu Thr Phe Asn He Cys Asp Asp Asp Thr 
1105 1110 1115 1120 



Gly Val Leu Ser Ala Asp Gin Thr Ser Tyr He Thr Lys Thr Val Glu 
1125 1130 1135 

Phe Thr Pro Ser Thr Glu Gin Val Trp He Asp Met Ser Glu Thr Glu 
1140 1145 1150 

Gly Val Phe Asn He Glu Ser Val Glu Leu Val Leu Glu Glu Glu 
1155 1160 1165 



<210> 2 
<211> 3504 
<212> DNA 

<213> Bacillus thuringiensis 

<220> 

<221> CDS 

<222> (1). . (3501) 

<400> 2 

atg agt cca aat aat caa aat gaa tat gaa att eta gat get tea tea 48 

Met Ser Pro Asn Asn Gin Asn Glu Tyr Glu He Leu Asp Ala Ser Ser 

15 10 15 

tot act tct gta tec gat aat tct gtt aga tac cct tta gca aac gat 96 
Ser Thr Ser Val Ser Asp Asn Ser Val Arg Tyr Pro Leu Ala Asn Asp 
20 25 30 

caa acg acc aca tta caa aac atg aac tat aaa gat tat ctg aga atg 144 
Gin Thr Thr Thr Leu Gin Asn Met Asn Tyr Lys Asp Tyr Leu Arg Met 
35 40 45 

tct gag gga gag aat cct gaa tta ttt gga aat ccg gag acg ttt att 192 
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Ser Glu Gly Glu Asn Pro Glu Leu Phe Gly Asn Pro Glu Thr Phe He 
50 55 60 

agt tea tct acg gtt caa act gga att ggc att gtt ggt caa gta ctg 240 
Ser Ser Ser Thr Val Gin Thr Gly lie Gly He Val Gly Gin Val Leu 
65 70 75 80 

ggg get tta ggg gtt cea ttt get gga cag ata get agt ttt tat agt 288 
Gly Ala Leu Gly Val Pro Phe Ala Gly Gin He Ala Ser Phe Tyr Ser 
85 90 95 

tte att gte ggt caa tta tgg cea tea agt ace gtg agt gta tgg gaa 336 
Phe He Val Gly Gin Leu Trp Pro Ser Ser Thr Val Ser Val Trp Glu 
100 105 110 

atg att atg aaa caa gtg gaa gat eta att gat caa aaa ata aca gat 384 
Met He Met Lys Gin Val Glu Asp Leu He Asp Gin Lys He Thr Asp 
115 120 125 

let gta agg aaa aca gcg ett gca gga eta caa gga tta gga gat ggc 432 
Ser Val Arg Lys Thr Ala Leu Ala Gly Leu Gin Gly Leu Gly Asp Gly 
130 135 140 

tta gae gta tat cag aaa tea ett aag aat tgg ctg gaa aat egt aat 480 
Leu Asp Val Tyr Gin Lys Ser Leu Lys Asn Trp Leu Glu Asn Arg Asn 
145 150 155 160 

gat aca aga get aga agt gtt gtg gtg ace caa tat ata get tta gag 528 
Asp Thr Arg Ala Arg Ser Val Val Val Thr Gin Tyr He Ala Leu Glu 
165 170 175 

ett gat ttt gtt get aaa ate cea tct ttt gca ata tct gga cag gaa 576 
Leu Asp Phe Val Ala Lys He Pro Ser Phe Ala He Ser Gly Gin Glu 
180 185 190 

gta cea tta tta tea gtg tat gca caa gca gcg aat tta cat ttg eta 624 
Val Pro Leu Leu Ser Val Tyr Ala Gin Ala Ala Asn Leu His Leu Leu 
195 200 205 
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tta tta cga gat get tec att ttt gga gca gag tgg gga ttc aca cca 672 
Leu Leu Arg Asp Ala Ser He Phe Gly Ala Glu Trp Gly Phe Thr Pro 
210 215 220 

gga gaa att tec aca ttt tat gat cgt cag gtg aca cgt ace gcc caa 720 
Gly Glu He Ser Thr Phe Tyr Asp Arg Gin Val Thr Arg Thr Ala Gin 
225 230 235 240 

tac teg gat tat tgt gta aag tgg tat aac act ggc tta gat aaa tta 768 
Tyr Ser Asp Tyr Cys Val Lys Trp Tyr Asn Thr Gly Leu Asp Lys Leu 
245 250 255 

aaa ggt acg aat get gea agt tgg ctg aag tat cac caa ttc cga aga 816 
Lys Gly Thr Asn Ala Ala Ser Trp Leu Lys Tyr His Gin Phe Arg Arg 
260 265 270 

gaa atg aea tta ctg gta tta gat tta gta gcg tta ttt eca aac tat 864 
Glu Met Thr Leu Leu Val Leu Asp Leu Val Ala Leu Phe Pro Asn Tyr 
275 280 285 

gac aea cgt acg tat cca ate gaa aca acg gcc caa ett aea egg gaa 912 
Asp Thr Arg Thr Tyr Pro He Glu Thr Thr Ala Gin Leu Thr Arg Glu 
290 295 300 

gtg tat aca gat cca ata gta ttt aac aga gaa aea agt ggt gga ttt 960 
Val Tyr Thr Asp Pro He Val Phe Asn Arg Glu Thr Ser Gly Gly Phe 
305 310 315 320 

tgt agg cgt tgg tea ett aac agt gat att tet ttt tea gaa gtc gaa 1008 
Cys Arg Arg Trp Ser Leu Asn Ser Asp He Ser Phe Ser Glu Val Glu 
325 ' 330 335 

age get gta att cgt tea cca cac eta ttt gat ata etc agt gaa ata 1056 
Ser Ala Val He Arg Ser Pro His Leu Phe Asp He Leu Ser Glu He 
340 345 350 

gaa ttt tat aca aea aga gcg ggg ett cec ttg aat aat acg gaa tac 1104 
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Glu Phe Tyr Thr Thr Arg Ala Gly Leu Pro Leu Asn Asn Thr Glu Tyr 
355 360 365 

ctl gaa tat tgg gta gga cat tct ata aaa tat aaa aat acg aat gcc 1152 
Leu Glu Tyr Trp Val Gly His Ser He Lys Tyr Lys Asn Thr Asn Ala 
370 375 380 

lea tea gca tta gaa cgt aat tac ggt acg att act tct aac aaa ate 1200 
Ser Ser Ala Leu Glu Arg Asn Tyr Gly Thr He Thr Ser Asn Lys He 
385 390 395 400 

aag tat tat gat tta gca aat aag gat ate ttt cag gtt cga tea tta 1248 
Lys Tyr Tyr Asp Leu Ala Asn Lys Asp He Phe Gin Val Arg Ser Leu 
405 410 415 

ggg gcg gat tta get aat tac tac gca cag gta tat gga gtt ccg tac 1296 
Gly Ala Asp Leu Ala Asn Tyr Tyr Ala Gin Val Tyr Gly Val Pro Tyr 
420 425 430 

get agt ttt aca ctg ctt gac aag aat aca gga tea gga tea gtt gga 1344 
Ala Ser Phe Thr Leu Leu Asp Lys Asn Thr Gly Ser Gly Ser Val Gly 
435 440 445 

ggt ttt acg tac tea aaa eca cat aca act atg caa gta tgt aca caa 1392 
Gly Phe Thr Tyr Ser Lys Pro His Thr Thr Met Gin Val Cys Thr Gin 
450 455 460 

aat tac aat acg att gat gaa ate cet eca gag aat gag eca ctt agt 1440 
Asn Tyr Asn Thr He Asp Glu He Pro Pro Glu Asn Glu Pro Leu Ser 
465 470 475 480 

aga ggg tat age cat aga tta tct cat ate acc tct tat tct ttt tct 1488 
Arg Gly Tyr Ser His Arg Leu Ser His He Thr Ser Tyr Ser Phe Ser 
485 490 495 

aag aat get agt agt cet get aga tat ggc aat etc cct gta ttt get 1536 
Lys Asn Ala Ser Ser Pro Ala Arg Tyr Gly Asn Leu Pro Val Phe Ala 
500 505 510 
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tgg aca cat egg agt gcg gat gtt aca aat aca gtt tat tea gat aaa 
Trp Thr His Arg Ser Ala Asp Val Thr Asn Thr Val Tyr Ser Asp Lys 
515 520 525 



1584 



att act cag ata cca gtt gta aag gca cat act tta gtt tea ggt act 
He Thr Gin He Pro Val Val Lys Ala His Thr Leu Val Ser Gly Thr 
530 535 540 



1632 



act gtt att aaa ggt cct gga ttt aca gga ggc aat ate ctt aaa aga 
Thr Val He Lys Gly Pro Gly Phe Thr Gly Gly Asn He Leu Lys Arg 
545 550 555 560 



1680 



aca agt agt ggt ccg tta get tat act agt gtc tet gta aaa tea cca 
Thr Ser Ser Gly Pro Leu Ala Tyr Thr Ser Val Ser Val Lys Ser Pro 
565 570 575 



1728 



tta tea eaa aga tat cgt gca aga ata cgt tat get tet aet act aac 
Leu Ser Gin Arg Tyr Arg Ala Arg He Arg Tyr Ala Ser Thr Thr Asn 
580 585 590 



1776 



tta ega ctt ttt gta aca att tet gga act cgc att tae tet ata aat 
Leu Arg Leu Phe Val Thr He Ser Gly Thr Arg He Tyr Ser He Asn 
595 600 605 



1824 



gtt aat aaa acc atg aat aaa ggg gat gat tta aca ttt aat aca ttt 
Val Asn Lys Thr Met Asn Lys Gly Asp Asp Leu Thr Phe Asn Thr Phe 
610 615 620 



1872 



gac tta gca act att ggt act get ttc aca ttt tea aat tac teg gat 
Asp Leu Ala Thr He Gly Thr Ala Phe Thr Phe Ser Asn Tyr Ser Asp 
625 630 635 640 



1920 



age tta acg gta ggt gca gat tet ttt get tea gga gga gaa gtt tat 
Ser Leu Thr Val Gly Ala Asp Ser Phe Ala Ser Gly Gly Glu Val Tyr 
645 650 655 



1968 



gta gat aag ttc gaa ctt att ccg gta aat gca aca ttt gaa gea gaa 2016 
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Val Asp Lys Phe Glu Leu He Pro Val Asn Ala Thr Phe Glu Ala Glu 
660 665 670 



gaa gac eta gat gtg gca aag aaa gca gta aat ggc ttg ttt acg agt 
Glu Asp Leu Asp Val Ala Lys Lys Ala Val Asn Gly Leu Phe Thr Ser 
675 680 685 



2064 



aaa aaa gat gcc tta cag aca agt gta acg gat tat caa gtg aat caa 
Lys Lys Asp Ala Leu Gin Thr Ser Val Thr Asp Tyr Gin Val Asn Gin 
690 695 700 



2112 



gcg gca aac tta gta gaa tgc eta tec gat gag tta tac cca aat gaa 
Ala Ala Asn Leu Val Glu Cys Leu Ser Asp Glu Leu Tyr Pro Asn Glu 
705 710 715 720 



2160 



aaa cga atg tta tgg gat gca gtg aaa gag gcg aaa cga ctt gtt cag 
Lys Arg Met Leu Trp Asp Ala Val Lys Glu Ala Lys Arg Leu Val Gin 
725 730 735 



2208 



gca cgt aac tta etc caa gat aca ggc ttt aat agg att aat gga gaa 
Ala Arg Asn Leu Leu Gin Asp Thr Gly Phe Asn Arg lie Asn Gly Glu 
740 745 750 



2256 



aac gga tgg acg gga agt acg gga ate gag gtt gcg gaa gga gat gtt 
Asn Gly Trp Thr Gly Ser Thr Gly He Glu Val Ala Glu Gly Asp Val 
755 760 765 



2304 



ctg ttt aaa gat cgt teg ctt cgt ttg aca agt gcg aga gag att gat 
Leu Phe Lys Asp Arg Ser Leu Arg Leu Thr Ser Ala Arg Glu He Asp 
770 775 780 



2352 



aca gaa aca tat cca acg tat etc tat caa caa ata gat gaa tea ctt 
Thr Glu Thr Tyr Pro Thr Tyr Leu Tyr Gin Gin He Asp Glu Ser Leu 
785 790 795 800 



2400 



tta aaa cca tat aca aga tat aaa eta aaa ggt ttt ata gga agt agt 
Leu Lys Pro Tyr Thr Arg Tyr Lys Leu Lys Gly Phe He Gly Ser Ser 
805 810 815 



2448 
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caa gat tta gag att aaa tta ata cgl cat egg gca aat caa ate gtc 2496 
Gin Asp Leu Glu lie Lys Leu lie Arg His Arg Ala Asn Gin He Val 
820 825 830 

aaa aat gta cca gat aat etc ttg cca gat gta etc cct gtc aat tct 2544 
Lys Asn Val Pro Asp Asn Leu Leu Pro Asp Val Leu Pro Val Asn Ser 
835 840 845 

tgt ggt ggg ate gat cgc tgc agt gag caa cag tat gta gac gcg aat 2592 
Cys Gly Gly He Asp Arg Cys Ser Glu Gin Gin Tyr Val Asp Ala Asn 
850 855 860 

tta gca etc gaa aac aat gga gaa aat gga aat atg tct tct gat tec 2640 
Leu Ala Leu Glu Asn Asn Gly Glu Asn Gly Asn Met Ser Ser Asp Ser 
865 870 875 880 

cat gca ttt tct ttc cat att gat aca ggt gaa ata gat ttg aat gaa 2688 
His Ala Phe Ser Phe His He Asp Thr Gly Glu He Asp Leu Asn Glu 
885 890 895 

aat aca gga att tgg gtc gta ttt aaa att ceg aca aca aat gga tac 2736 
Asn Thr Gly He Trp Val Val Phe Lys He Pro Thr Thr Asn Gly Tyr 
900 905 910 

gca aca eta gga aat etl gaa ttg gta gaa gag ggg cca ttg tea ggg 2784 
Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Glu Gly Pro Leu Ser Gly 
915 920 925 

gaa aca tta gaa ega gca caa caa caa gaa caa caa tgg caa gac aaa 2832 
Glu Thr Leu Glu Arg Ala Gin Gin Gin Glu Gin Gin Trp Gin Asp Lys 
930 935 940 

atg gca aga aaa cgt ggg gca tea gaa aaa gca tat tat gca gca aag 2880 
Met Ala Arg Lys Arg Gly Ala Ser Glu Lys Ala Tyr Tyr Ala Ala Lys 
945 950 955 960 

caa gcc att gat cgt tta ttc gca gat tat caa gac caa aaa ett aat 2928 
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Gin Ala He Asp Arg Leu Phe Ala Asp Tyr Gin Asp Gin 
965 970 



Lys Leu Asn 
975 



tct ggt gta gaa alg tea gat atg ttg gca gcc caa aac ctt gta cag 2976 
Ser Gly Val Glu Met Ser Asp Met Leu Ala Ala Gin Asn Leu Val Gin 
980 985 990 

tec att cct tac gta tat aat gat geg tta cca gaa ate eet gga atg 3024 
Ser He Pro Tyr Val Tyr Asn Asp Ala Leu Pro Glu He Pro Gly Met 
995 1000 1005 

aac tat acg agt ttt aca gag tta aca aat aga etc caa caa gca tgg 3072 
Asn Tyr Thr Ser Phe Thr Glu Leu Thr Asn Arg Leu Gin Gin Ala Trp 
1010 1015 1020 

aat ttg tat gat ctt ega aat get ata cca aat gga gat ttt cga aat 3120 
Asn Leu Tyr Asp Leu Arg Asn Ala He Pro Asn Gly Asp Phe Arg Asn 
1025 1030 1035 1040 

gga tta agt gat tgg aat gca aca tea gat gtg aat gtg caa caa eta 3168 
Gly Leu Ser Asp Trp Asn Ala Thr Ser Asp Val Asn Val Gin Gin Leu 
1045 1050 1055 

age gat aca tct gte ctt gte att cca aac tgg aat tct caa gtg tea 3216 
Ser Asp Thr Ser Val Leu Val He Pro Asn Trp Asn Ser Gin Val Ser 
1060 1065 1070 

caa caa ttt aca gtt caa eeg aat tat aga tat gtg tta cgt gte aca 3264 
Gin Gin Phe Thr Val Gin Pro Asn Tyr Arg Tyr Val Leu Arg Val Thr 
1075 1080 1085 

geg aga aaa gag gga gta gga gac gga tat gtg ate ate cgt gat ggt 3312 
Ala Arg Lys Glu Gly Val Gly Asp Gly Tyr Val He He Arg Asp Gly 
1090 1095 1100 

geg aat cag aca gaa aca etc aca ttt aat ata tgt gat gat gat aca 3360 
Ala Asn Gin Thr Glu Thr Leu Thr Phe Asn He Cys Asp Asp Asp Thr 
1105 1110 1115 1120 
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ggt gtt tta let get gat caa aet age tat ate aea aaa aea gtg gaa 3408 
Gly Val Leu Ser Ala Asp Gin Thr Ser Tyr He Thr Lys Thr Val Glu 
1125 1130 1135 

ttc aet cca tct aea gag eaa gtt tgg att gac atg agt gag aec gaa 3456 
Phe Thr Pro Ser Thr Glu Gin Val Trp He Asp Met Ser Glu Thr Glu 
1140 H45 1150 

ggt gta ttc aac ata gaa agt gta gaa etc gtg tta gaa gaa gag taa 3504 
Gly Val Phe Asn He Glu Ser Val Glu Leu Val Leu Glu Glu Glu 
1155 neo 1165 



<210> 3 
<211> 3690 
<212> DNA 

<213> Bacil lus thur inglens is 

<400> 3 

gaattctaat gacacagtag aatattttta aaataaagat ggaagggggg atatgaaaaa 60 
tataatcaca agagtcatac aaaaagatgg ttatgttaaa acaaaaaaat cctgtaggaa 120 
taagggttta aaagcaatcg tttgaaaaga tagttatatt aaattgtatg tataggggga 180 
aaaaagatga gtccaaataa tcaaaatgaa tatgaaattc tagatgcttc atcatctact 240 
tctgtatccg ataattctgt tagataccct ttagcaaacg atcaaacgac cacattacaa 300 
aacatgaact ataaagatta tctgagaatg tctgagggag agaatcctga attatttgga 360 
aatccggaga cgtttattag ttcatctacg gttcaaactg gaattggcat tgttggtcaa 420 
gtactggggg ctttaggggt tccatttgct ggacagatag ctagttttta tagtttcalt 480 
gtcggtcaat tatggccatc aagtaccgtg agtgtatggg aaatgattat gaaacaagtg 540 
gaagatctaa ttgatcaaaa aataacagat tctgtaagga aaacagcgct tgcaggacta 600 
caaggattag gagatggctt agacgtatat cagaaatcac ttaagaattg gctggaaaat 660 
cgtaatgata caagagctag aagtgttgtg gtgacccaat atatagcttt agagcttgat 720 
tttgttgcta aaatcccatc ttttgcaata tctggacagg aagtaccatt attatcagtg 780 
tatgcacaag cagcgaattt acatttgcta ttattacgag atgcttccat ttttggagca 840 
gagtggggat tcacaccagg agaaatttcc acattttatg atcgtcaggt gacacgtacc 900 
gcccaatact cggattattg tgtaaagtgg tataacactg gcttagataa attaaaaggt 960 



15/17 



acgaatgctg caagttggct gaagtatcac 
ttagatttag tagcgttatt tccaaactat 
gcccaactla cacgggaagt gtatacagat 
ggattttgta ggcgttggtc acttaacagt 
gtaattcgtt caccacacct atttgatata 
gcggggcttc ccttgaataa tacggaatac 
lataaaaata cgaatgcctc atcagcatta 
aaaatcaagt attatgattt agcaaataag 
gatttagcta attactacgc acaggtatat 
gacaagaata caggatcagg atcagttgga 
atgcaagtat gtacacaaaa ttacaatacg 
cttagtagag ggtatagcca tagattatct 
gctagtagtc ctgctagata tggcaatctc 
gatgttacaa atacagttta ttcagataaa 
actttagttt caggtactac tgttattaaa 
aaaagaacaa gtagtggtcc gttagcttat 
caaagatatc gtgcaagaat acgttatgct 
atttctggaa ctcgcattta ctctataaat 
ttaacattta atacatttga cttagcaact 
tcggatagct taacggtagg tgcagattct 
aagttcgaac ttattccggt aaatgcaaca 
aagaaagcag taaatggctt gtttacgagt 
gattatcaag tgaatcaagc ggcaaactta 
aatgaaaaac gaatgttatg ggatgcagtg 
aacttactcc aagatacagg ctttaatagg 
acgggaatcg aggttgcgga aggagatglt 
agtgcgagag agattgatac agaaacatat 
tcacttttaa aaccatatac aagatataaa 
ttagagatta aattaatacg tcatcgggca 
ctcttgccag atgtactccc tgtcaattct 
cagtatglag acgcgaattt agcactcgaa 
gattcccatg cattttcttt ccatattgat 
ggaatttggg tcgtatttaa aattccgaca 
gaattggtag aagaggggcc attgtcaggg 
caacaatggc aagacaaaat ggcaagaaaa 
gcaaagcaag ccattgatcg tttattcgca 
gtagaaalgt cagatalgtt ggcagcccaa 
aatgatgcgt taccagaaat ccctggaatg 



caattccgaa gagaaatgac attactggta 1020 
gacacacgta cgtatccaat cgaaacaacg 1080 
ccaalagtat ttaacagaga aacaagtggt 1140 
gatatttctt tttcagaagt cgaaagcgct 1200 
ctcagtgaaa lagaatttta tacaacaaga 1260 
cttgaatatt gggtaggaca ttctataaaa 1320 
gaacgtaatt acggtacgat tacttctaac 1380 
gatatctttc aggt legale attaggggcg 1440 
ggagttccgt acgctagttt tacactgctt 1500 
ggttttacgt actcaaaacc acatacaact 1560 
attgatgaaa tcectccaga gaatgagcca 1620 
catatcacet cttattcttt ttctaagaat 1680 
cctgtatttg cttggacaca tcggagtgeg 1740 
attactcaga taccagttgt aaaggcacat 1800 
ggtcctggat ttacaggagg caatatcctt 1860 
actagtgtct ctglaaaatc accattatca 1920 
tctactacta acttacgact ttttgtaaca 1980 
gttaataaaa ccatgaataa aggggatgat 2040 
attggtactg ctttcacatt ttcaaattac 2100 
tttgcttcag gaggagaagt ttatgtagat 2160 
tttgaagcag aagaagacct agatgtggca 2220 
aaaaaagatg ccttacagac aagtgtaacg 2280 
gtagaatgcc tatccgatga gttataccca 2340 
aaagaggcga aacgacttgt Icaggcacgt 2400 
attaatggag aaaacggatg gacgggaagt 2460 
ctgtttaaag atcgttcgct tcgtttgaca 2520 
ccaacgtatc tctatcaaca aatagatgaa 2580 
ctaaaaggtt ttataggaag tagtcaagat 2640 
aatcaaateg tcaaaaatgt aecagataat 2700 
tgtggtggga tcgatcgctg cagtgagcaa 2760 
aacaatggag aaaatggaaa tatgtcttet 2820 
acaggtgaaa tagatttgaa tgaaaataca 2880 
acaaatggat acgcaacact aggaaatctt 2940 
gaaacattag aacgagcaea aeaacaagaa 3000 
cgtggggcat cagaaaaagc atattatgca 3060 
gattatcaag accaaaaact taattctggt 3120 
aaccttgtac agtccattcc ttacgtatat 3180 
aactataega gttttacaga gttaacaaat 3240 



16/17 



agactccaac aagcatggaa tttgtatgat 
cgaaatggat taagtgattg gaatgcaaca 
acatctgtcc ttglcattcc aaactggaat 
ccgaattata gatalgtgtl acgtgtcaca 
gtgatcatcc gtgatggtgc gaatcagaca 
gatacaggtg ttttatctgc tgatcaaact 
ccatctacag agcaagtttg gattgacatg 
agtgtagaac tcgtgttaga agaagagtaa 



cttcgaaatg ctataccaaa tggagatttt 3300 
tcagatgtga atgtgcaaca actaagcgat 3360 
tctcaagtgt cacaacaatt tacagttcaa 3420 
gcgagaaaag agggagtagg agacggatat 3480 
gaaacactca catttaatat atgtgatgat 3540 
agctatatca caaaaacagt ggaattcact 3600 
agtgagaccg aaggtgtatt caacatagaa 3660 

3690 
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